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Abstract: This study aimed to determine the effectiveness and effect size of project-
based learning (PjBL) model embedded with entrepreneurship in online physics
learning to improve the physics application ability of senior high school students; and
to describe students' responses to the entrepreneurship embedded PjBL model. This
was a quasi-experimental study. The experimental design used was the clustered
pretest-posttest controlled group design, which involved two groups and the
sampling was carried out in clusters. This research was conducted at SMA Negeri 1
Mlati Yogyakarta on the subject of Elasticity and Hooke's Law. Data collection
techniques in this study used tests and questionnaires. Data analysis utilized
descriptive and inferential analysis. The results of the study showed that the
application of the entrepreneurship embedded PjBL model was effective for
improving students” physics application ability in the moderate category. The effect
size of the entrepreneurship embedded PjBL model towards the physics application
ability was in the moderate category. Finally, the student responses toward the
entrepreneurship embedded PjBL model were in the very good category.
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Introduction

Producing highly competitive human resources
(HR) is a demand for developing countries like
Indonesia. However, parents' concerns about their
children after completing senior high school education
have increased. This is happening in line with the
increasing number of unemployed in the world
including Indonesia with a limited number of job
opportunities (Tugino & Hasanah, 2021; Haider et al.,
2023). This is corroborated by data from the Central
Statistics Agency (BPS) based on 2020 population census
data, Indonesia's population in 2020 is 270.20 million
(BPS, 2021) with an open unemployment rate in August
2020 of 7.07% or around 19 million people (BPS, 2020).

Various efforts have been made by parents, the
community, and the government to prepare HR in
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facing the challenges of the globalization era in the 21t
century. The challenge facing Indonesia is the increasing
number of productive age population, which will peak
in 2020-2035 when it reaches 70%. This means that not
all children aged 19 - 23 years (high school and
vocational high school graduates) can go on to
university. As many as 70.1% of graduates are unable to
continue on to university, while some of them do not yet
have the skills to be involved in society because they do
not have good attitudes, knowledge, and skills. One of
these is entrepreneurship skills (Tugino & Hasanah,
2021).

The 2013 Curriculum is the implementation of 21st
century skills consisting of critical thinking, creativity,
collaboration, and communication (4C) (Ditjen PSMA,
2019). Many senior high school subjects are only
academically and theoretically oriented and do not
contribute to improving the economy through
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entrepreneurial activities. The structure of the 2013
Curriculum includes Craft and Entrepreneurship
subjects, which provide students with a basic
understanding of entrepreneurship skills. Through
entrepreneurship learning, students can learn the theory
and values of entrepreneurship that can be applied in
real life through practice, both integrated in and outside
the subjects or extracurricular activities. However, many
young people are not interested in entrepreneurship. On
the other hand, Indonesia will become a strong country
if its citizens can take advantage of opportunities by
doing entrepreneurship (Widiyarini, 2018; Luederitz et
al., 2023). Therefore, efforts are needed to increase
students' entrepreneurship skills. One solution is to
implement an entrepreneurship program in high school
by conducting entrepreneurship coaching, which is
supported by all subjects so that it encourages students
to be creative and independent.

Initial observations at a school show that students
do not have entrepreneurship abilities. This can be seen
from the low knowledge of students about
entrepreneurship. In addition, the teacher also seems not
to provide a supportive environment and atmosphere
for the development of entrepreneurship programs in
the classroom. Teachers are more focused on completing
a particular material rather than providing knowledge
about the importance of entrepreneurship for the future
of students.

Physics is an important subject in senior high school
as physics is developed through scientific progress and
has great potential in supporting entrepreneurship
programs. Physics is closely related to technology and
engineering, which has economic values so that physics
have the potential to support entrepreneurship. The
essence of learning physics is not simply to remember
and understand concepts, but it is very important for
students to discover concepts through experiments or
practicum (Susilawati, 2020).

One parameter for the success of the
entrepreneurship program in physics subjects is the
physics application ability. Students who have the
ability to apply various physics materials certainly have
the opportunity to apply physics they have learned in
the business world, e.g.: selling physics-based products.
Thus, this ability is essential to be mastered in
supporting the entrepreneurship program. Initial
observations show that students tended to think that
physics lessons are difficult and only oriented toward
mathematical concepts and formulas or equations. This
is in accordance with Nordin et al. (2011) that science
subjects are often considered very difficult, complicated,
and not easily understood by students. In addition,
learning physics in the classroom often only emphasizes
the ability to remember and understand, so that physics
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application ability is often neglected (Nurani, 2018). The
attitudes of students that tend to be negative certainly
causes a low ability to apply physics (Santyasa et al.,
2020).

An appropriate learning model to be applied in
accordance to the Ministry of Education and Culture is
the project-based learning (PjBL). By implementing the
PjBL model, it is hoped that students become more
active in solving problems and improve their skills in
conducting projects, especially to implement physics
concepts or theories (Aprida & Mayarni, 2023;
Rusmansyah et al., 2023). This is because PjBL has an
influence on student learning, particularly in science
(Chistyakov et al., 2023). Moreover, the PjBL model is
embedded with entrepreneurship activities to become
entrepreneurship-embedded PjBL. The application of
the entrepreneurship-embedded PjBL can certainly
support the entrepreneurship program to prepare
students to face the 21st century era.

The physics materials used are Elasticity and
Hooke's law. These materials are considered appropriate
in the implementation of the entrepreneurship-
embedded PjBL model. The Elasticity material has been
used to investigate the influence of PhET simulation-
assisted PjBL on students’ ability to master physics
concepts and creative thinking skills (Hadi et al., 2023;
Doyan et al., 2023). Elasticity and the Hooke’s law are
also implemented in the study of learning tools quality
of problem-based learning (PbL) model (Buhungo et al.,
2023). The influence of learning cycle 5e teaching model
assisted by PhET media towards students’ learning
outcomes has been investigated using the subject of
Elasticity and Hooke’s law (Syaripudin et al., 2023). In
fact, interactive learning media based on H5P has been
developed for Elasticity material in mobilizing the
school’s curriculum (Chasani et al., 2023). In this study,
the project is producing a well-designed catapult
following the Elasticity and the Hooke’s law material.
The catapult produced is then decorated in order that it
can be sold as a realization of the entrepreneurial aspect.

Method

This was an experimental study. The experimental
design used was the pretest-posttest control group
design of two classes seen in Table 1 (Sugiyono, 2010). In
this case, the two classes were the experimental and
control classes. The experimental and control classes
received treatments of PJjBL embedded with
entrepreneurship and conventional learning models,
respectively.
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Table 1. The Experimental Design

Class Pretest Treatment Posttest
. Entrepreneurship ,

Experimental PE embedded PjBL PE

Control PC Conventional PC’

Note:

PE pretest experimental

ocC pretest control

PE’ posttest experimental

PC posttest control

This research was conducted in the odd semester of
the 2021/2022 school year at SMA Negeri 1 Mlati in
Cebongan, Tlogoadi, Mlati, Sleman, Yogyakarta Special
Region. The subjects in this study were students of XI
MIPA classes at SMA Negeri 1 Mlati, namely XI MIPA 1
and XI MIPA 2 with a total of 72 students. The random
cluster sampling was used to determine which XI MIPA
classes were the experimental and control classes.

The data collection techniques used were tests and
questionnaires. The tests were conducted to determine
the effectiveness of the PjBL learning model embedded
with entrepreneurship towards the ability of students’
physics application. This test was carried out by giving
the pretest and posttest. The questionnaire consisted of
student response sheets. The aforementioned sheets
were used to determine students’ responses to the
learning model.

The research instruments consisted of learning and
data collection instruments. The learning instruments
were syllabus, lesson plans, and student worksheets.
Meanwhile, the data collection instruments were test
questions and student response sheets. All instruments
were developed by the researchers.

Table 2. Conversion of Scores into a Scale of Four

Score range Category
X > (X; + 1.55B;) Very good
(X; + 1.5SB)) > X > X; Good
Xi >X 2= (Xl - 1SSB1) Bad
(Xi —1.55B;) > X Very bad

The data analysis technique used was descriptive
analysis through normalized gain with Hake criteria and
minimum completeness criteria. The effectiveness of the
learning model was determined via the effect size test.
The analysis of student responses to the questionnaire
used the ideal standards. The analysis steps at this stage
were given as follows (Lukman & Ishartiwi, 2014): i)
converting the qualitative data into quantitative data,
i.e.: converting strongly agree, agree, disagree, and
strongly disagree to 4, 3, 2, and 1, respectively; and ii)
calculating the average score of each component of the
statement for each student with categories consisting of
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four scales seen in Table 2. Here, four category ranges
were obtained, namely: very good (X = 3.25), good (3.25
> X >2.50), bad (2.50 > X >1.75), and very bad (1.75 > X).

The pretest and posttest results were analyzed
using the normalized gain formula to determine the
improvement in students' physics application ability.
According to Hake (1998) normalized gain can be
determined by the equation 1, where X suest is the
average value of the posttest, )?pretest is the average value
of the pretest, and X is the maximum value of the test. (
g) was categorized into five criteria, namely: there is a
decrease (-1.00 < {g) < 1.00), no increase ({g) = 0.00), low
(0.00 < {(g) < 0.30), moderate (0.30 < (g) < 0.70), and high
(0.70 <(g) < 1.00).

(g) = Fpostrest—Xpretest M

X_Xpretest

The learning completeness was determined based
on the minimum completeness criteria set by the school,
namely 75 for physics subject. The percentage of
completeness was determined using the equation 2
(Indrawati, 2013). where p is the completeness
percentage, L is the number of students who pass the
minimum completeness criteria, and n is the number of
students who did the tests. The criteria for learning
completeness were based on the minimum completeness
criteria consisted of five categories, namely: very
effective (p > 80%), effective (60% < p < 80%), quite
effective (40% < p <60%), less effective (20% < p <40%),
and not effective (p <20%).

p =1 x100% )
The Shapiro-Wilk was used to conduct the
normality test because the amount of data was less than
50. The data tested were the results of students” physics
application ability. The equation utilized was (Sugiyono,
2010) on Equation 3. where Dn is the maximum
deviation, Fn(x) is the cumulative distribution function,
and F(x) is the theoretical cumulative distribution
function.
D, = max|F,(x) — Fx)| 3)
Decision making in the normality test using the
Shapiro-Wilk test was carried out through the following
significance: i) if the significance value (Sig.) > 0.05 then
the data were normally distributed and ii) if the
significance value (Sig.) < 0.05 then the data were not
normally distributed.
The homogeneity test was carried out to find out
whether the variance of the data came from the same
population. The data that underwent the homogeneity
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test were the results of the students” physics application
ability. The homogeneity test was carried out based on
the Levene’s test using the equation 4 (Usmadi, 2020),
where n is the number of observations, k is the number
of groups, Z;; is |Y;; — Yi, i is the average of group i, Z;
is the average of group Z;, and Z, is the overall average
of group Zj;. The results of the homogeneity test can be
given as follows (Usmadi, 2020): i) if the value of Sig. >
0.05 then the data were homogeneous and ii) if the Sig.
< 0.05 then the data were not homogeneous.

(=R T | ni(Zi-2)>
= ni(Z1-2)
G-DIX, 57, (Z-7)°

)

After the normality and homogeneity tests were
conducted, the difference test can be performed. The
Mann-Whitney test can be conducted when the variables
were independent and the data were non-parametric.
Mann-Whitney test was an alternative of the t-test for
independent populations when the normality
assumption was not satisfied (Suyanto & Gio, 2017).

The effect size was a measure of the magnitude of
the correlation or difference, or the effect of one variable
on another. The Cohen’s formula was used to determine
the effect size is shows on Equation 5 (Retnawati et al.,
2018), where d is Cohen's effect size, X; is the
experimental class mean, X, is the control class mean,
and Syithin 1S the combined standard deviation. Syihin
was obtained from the equation 6.

o 5)

Swithin

(n1—1)S%+(ny—1)S2
Swithin = /W (6)

where n, is the number of students in the experimental
class, n, is the number of students in the control class, S?
is the standard deviation of the experimental class, and
SZ is the standard deviation of the control class. The
effect size calculation results were interpreted using the
classification according to Cohen (1997), namely: large
(0.80 < d < 2.00), moderate (0.50 < d < 0.80), and small
(0.20=d <0.50).

Results and Discussion

Student response questionnaires are used to find
out student responses after they were treated with the
entrepreneurship embedded PjBL model through
student worksheets. The questionnaires are given to
students in the experimental class. Questionnaire data
analysis uses a Likert scale of 1 to 4. The results of the
analysis of student responses using the ideal standards
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can be observed in Table 3. The student responses in
Table 3 are in the very good category for the aspects of
language; appearance; and quality, content, and
purpose. Meanwhile, the presentation feasibility,
instructional, and technical aspects are in the good
category. Moreover, the average score of the students’
responses was in the very good category.

Table 3. Students” Responses Analysis

Aspect Average question (X) Category
Language 3.30  Very good
Appearance 3.34  Very good
Presentation feasibility 3.13 Good
Quality, content, and 326 Very good
purpose

Instructional 3.22 Good
Technical 3.23 Good
Average Score 3.25 Very good

The analysis is carried out on the values of the
pretest, posttest, <g>, and minimum completeness
criteria for the variable of students’ physics application
ability from the experimental and control classes. The
results of the <g> analysis can be observed in Table 4.
Based on Table 4, it can be said that students’ physics
application ability in the experimental class is higher
than the control class. This is because the two classes are
treated with different learning models. In the
experimental class, physics learning is carried out using
the entrepreneurship embedded PjBL model, while in
the control class, physics learning is carried out using the
conventional model.

Table 4. Results of (g) Analysis

Physics application .
Class abilities N-Gain Category
. Pretest
Experiment Posttest 0.61 Moderate
Pretest
Control Posttest 0.45 Moderate

Table 5. Results of the Minimum Completeness Analysis

Physics

Class application p (%) Category
abilities

Experiment Pretest  10.00 Not effective
Posttest  80.00 Effective

Control Pretest  20.69 Less effective
Posttest 51.72 Effective enough

An analysis of the minimum completeness criteria
is also performed. The minimum completeness criterion
for physics subject is set to 75. The results of the analysis
of the minimum completeness criteria for students’
physics application ability can be observed in Table 5.
The table shows that the PJBL model is effective for
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increasing students' physics application ability
compared to the conventional model.
Table 6. Results of the Normality Test
Normality .
Class test Sig. Category
Experiment Pretest 0.06
P Posttest 0.81 Normal
Control Pretest 0.56
Posttest 0.10

Prerequisite test analysis in this study used the
normality, homogeneity, and hypothesis tests. The
normality test used is the Shapiro-Wilk with the
requirement that the data is normally distributed if the
Sig. > 0.05. The results of the normality test for students’
physics application ability can be observed in Table 6.
Based on the results of the normality test, Sig. is greater
than 0.05 for the experimental and control classes, which
means that the data obtained is normally distributed.

Table 7. Results of the Homogeneity Test
Levene statistics Sig.
3.563 0.016

Category
Not homogeneous

Table 8. Mann-Whitney Test Result

Mann-Whitney U 296.000
Z -2.119
Asymp. Sig (2-tailed) 0.034

The homogeneity test used is Levene's test with the
requirement that the variance of the sample data is
homogeneous. In this case, the data has homogeneous
variance if the Sig. > 0.05. The results of the homogeneity
test can be observed in Table 7. Based on the results of
the homogeneity test, the value of Sig. is 0.016, which is
less than 0.05. So that it can be interpreted that the data
obtained is not homogeneous. The results of the
prerequisite test analysis of the normality and
homogeneity tests for the pretest-posttest data on the
physics application ability are used as the basis for
implementing the Mann-Whitney difference test, which
may be observed in Table 8. The result of the Mann-
Whitney test on the physics application ability produces
Asymp. Sig. value of 0.034. This aforementioned value is
less than 0.05. Moreover, this means that there is a
difference in the entrepreneurship embedded PjBL and
the conventional models in improving the physics
application ability of students.

In order to show the impact or effect of the
difference obtained from the Mann-Whitney test, the
effect size analysis is conducted. In order to do just that,
the Cohen formula is used. The results of the effect size
analysis of students” physics application ability can be
observed in Table 9. Based on Table 9, the result of the
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effect size analysis for the pretest has a low category,
while the posttest has a moderate category. This means
that the standardized difference between the average
values of the experimental and control classes has an
effect with a moderate impact or effect.

Table 9. Results of Effect Size Analysis

Physics application abilities ~ Cohen’s effect size  Category
Pretest -0.14 Low
Posttest 0.61 Moderate

From the analysis above, it can be stated that the
PjBL model is effective in increasing the physics
application ability of students. This is due to the
emphasis on project activities in the entrepreneurship
embedded PjBL learning. In the study, students are
given project assighments in the form of making
products based on Elasticity and Hooke's Law, namely a
catapult. This catapult is then decorated so that it has the
potential to be sold as a realization of the
entrepreneurship aspect of the learning process. The
existence of a project to produce catapult products is a
manifestation of the ability to apply physics in the
entrepreneurship embedded PjBL model. On the other
hand, for the conventional model, videos and
assignments for making reports are given to students
instead.

The PjBL model developed in this study has been
embedded with entrepreneurship. In this case, the
entrepreneurship context is in the production of
catapults, which are then decorated. Via decorations, it
is hoped that the catapults can be sold at a certain price.
This shows that the application of physics in the form of
making catapults, can be used to trigger business ideas
for students. The desire to make and decorate the
catapults is an indication that students use knowledge of
physics to be able to do entrepreneurship as a form of a
personal responsibility (Gupta et al., 2023). Each catapult
has different pattern and variety of decorations. Thus,
the entrepreneurship aspect has been represented in the
PjBL model. In addition, the entrepreneurship
embedded PjBL model is effective in increasing the
ability to apply physics, which then becomes a positive
parameter for students' entrepreneurship potential and
motivation.  Furthermore, the knowledge of
entrepreneurship that is obtained may be used by
students in efforts to tackle the unemployment problem
and obtain economic benefits (Olutuase et al., 2023).
Improvement of the entrepreneurial aspect in this study
can be done by formally selling the catapult products
and embedding the entrepreneurial concepts to other
physics learning material (Zeng et al., 2023).
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Figure 1. A decorated catapult product

An example of the catapult product that has been
produced by students can be seen in Figure 1. The
existence of a project to produce this catapult product is
an embodiment of the ability to apply physics in the PjBL
model. This is because an important characteristic of
PjBL is the well-designed product (Goldstein, 2016).
Moreover, the detail of the catapult decoration in Figure
1 shows that students are engaged in making the well-
designed product so that it can be sold as a part the
entrepreneurship aspect (Makkonen et al., 2021).

Pergn 4 hrr dapnt borebed e e wn A etk
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Figure 2. Online learning in the (a) experimental and (b)
control classes

The learning process of the experimental class (PjBL
model) and the control class (conventional) can be
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observed in Figure 2. The learning process of both
classes are conducted online. Figure 2(a) shows a student
explaining the catapult product, while Figure 2(b) shows
a conventional learning via power point presentation
(PPT). In the experimental class, which was treated
using the entrepreneurship embedded PjBL, students
tend to ask questions regarding the project. In contrast,
in the control class given conventional learning model,
students tend to be passive (Hidayati et al., 2023; Rafiq
et al, 2023). Moreover, in the PjBL learning model,
students tend to work collaboratively compared to the
more individual work in the conventional learning
model (Krajcik et al., 2022).

The results in this study are supported by the
research of Siwa et al. (2013), which showed that the
PjBL model is able to optimize students' skills. In
addition, the PjJBL model has a better influence in
stimulating and developing skills so as to improve
students” skills and make learning activities more
enjoyable and meaningful (Piliang, 2019; Wahdabh et al.,
2023). This is in line with this research that has been done
showing the PjBL model can improve the physics
application ability.

Conclusion

Based on the results and analysis of the research
that has been carried out, it can be seen that in terms of
physics application ability, standard gain values are
obtained in the moderate category. Apart from that,
learning physics using the entrepreneurship embedded
PjBL model has an influence on improving physics
application ability with moderate effect size criteria.
Students' responses to the worksheet of the
entrepreneurship embedded PjBL model have an
average score for all aspects in the very good category.
Thus, physics learning using the entrepreneurship
embedded E-PjBL model is effective to improve physics
application ability.

Acknowledgments

The authors would like to thank the Faculty of Mathematics
and Natural Sciences, Universitas Negeri Yogyakarta for
supporting this research.

Author Contributions

Conceptualization, Suk., Jum., Sup., and RDSR;
methodology, W.S.B.D; software, A.A; validation, Suk. and
W.S.B.D.; formal analysis, A.A.; investigation, A.A.; resources,
Jum.; data curation, A.A.; writing — original draft preparation,
A.A.; writing—review and editing, A.A. and W.SB.D;
supervision, Suk.; project administration, R.D.S.R; funding
acquisition, Jum. All authors have read and agreed to the
published version of the manuscript.

1155



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Funding
This research received no external funding,.

Conflicts of Interest
The authors declare no conflict of interest.

References

Aprida, H. & Mayarni. (2023). The Efficiency Of Pjbl
(Project Based Learning) Model Assisted By E-
Worksheet On Student Learning Outcomes In
Science Subjects. Jurnal Penelitian Pendidikan IPA,
9(8), 6284-6291.
https:/ /doi.org/10.29303/jppipa.v9i8.4372.

Buhungo, T. J., Supartin, Arbie, A., Setiawan, D. G. E,,
Djou A., & Yunus, M. (2023). Learning Tools
Quality Of Problem-Based Learning Model In
Contextual Teaching And Leanring Approach On
Elasticity And Hooke’s Law Materials. Jurnal
Penelitian  Pendidikam  IPA, 9(3), 1092-1098.
https:/ /doi.org/10.29303 /jppipa.v9i3.3127.

Chasani, A., Nasir M., & Erviyenni. (2023). Development
Of Interactive Learning Media For H5P-Based
Elasticity Materials In The Mobilizing School
Curriculum. Jurnal Penelitian Pendidikan IPA, 9(4),
2089-2096.
https:/ /doi.og/10.29303 /jppipa.v9i4.3109.

BPS. (2020). Keadaan Ketenagakerjaan Agustus 2020. Badan
Pusat Statistika. Retrieved from
https:/ /www.bps.go.id/id / publication/2020/11/
30/307a288d678{91b9be362021 / keadaan-
angkatan-kerja-di-indonesia-agustus-2020.html

BPS. (2021). Hasil Sensus Penduduk 2020. Badan Pusat
Statistika. Retrieved from
https:/ /www.bps.go.id/id/ pressrelease /2021 /01
/21/1854/hasil-sensus-penduduk--sp2020--pada-
september-2020-mencatat-jumlah-penduduk-
sebesar-270-20-juta-jiwa-.html

Chistyakov, A. A., Zhdanov, S. P., Avdeeva, E. L.,
Dyadichenko, E. A., Kunitsyna, M. L., & Yagudina,
R. 1. (2023). Exploring The Characteristics And
Effectiveness Of Project-Based Learning For Science
And STEAM education. Eurasia Journal of
Mathematics, Science and Technology Education, 19(5),
2256. https:/ /doi.org/10.29333/ ejmste/13128.

Cohen, M. J. (1997). Conceptualization of agitation:
results based on the Cohen-Mansfield agitation
inventory and the agitation behavior mapping
instrument. International Psychogeriatrics, 8(3), 309-
315. https:/ /doi.org/10.1017 /51041610297003530.

Ditien PSMA. (2019). Pedoman program kewirausahaan
SMA. Jakarta: Kementerian Pendidikan dan
Kebudayaan.

Doyan, A., Hadi, D. F., & “Ardhubha, J. (2023). The effect
of PhET simulation-assisted project-based learning

March 2024, Volume 10, Issue 3, 1150-1158

model on students’ creative thinking skills in
Elasticity materials. Jurnal Penelitian Pendidikan IPA,
9(5), 3856-3861.
https:/ /doi.org/10.29303 /jppipa.v9i5.3695.

Goldstein, O. (2016). A Project-Based Learning
Approach To Teaching Physics For Pre-Service
Elementary School Teacher Education Students.
Cogent Education, 3(1).
https://doi.org/10.1080/23386X.2016.1200833.

Gupta, B. B, Gaurav, A, & Panigrahi, P. K. (2023).
Analysis Of The Development Of Sustainable
Entrepreneurship Practices Through Knowledge
And Smart Innovation-Based Education System.
International — Entrepreneurship and Management
Journal, 19, 923-940.
https:/ /doi.org/10.1007 /s11365-023-00853-6.

Hadi, D. F,, Doyan, A., “‘Ardhuha, ]J., & Harjono, A.
(2023). The Influence Of The Phet Simulation-
Assisted Project-Based Learning Model On
Students” Ability To Master The Elasticity Concept.
Jurnal Penelitian Pendidikan IPA, 9(4), 1840-1845.
https://doi.org/10.29303 /jppipa.v9i4.3626.

Haider, A., Jabeen, S., Rankaduwa, W., & Shaheen, F.
(2023). The Nexus Between Employment And
Economic Growth: A Cross-Country Analysis.
Sustainability, 15(15), 11955.
https://doi.org/10.3390/su151511955.

Hake, R. R. (1998). Interactive-engagement versus
traditional methods: A six-thousand-student
survey of mechanics test data for introductory
physics courses. American journal of Physics, 66(1),
64-74. https:/ /doi.org/10.1119/1.18809.

Hidayati, N. A., Hariadi, T., Praheto, B. E., Kusnita, &S.,
Darmuki, A. (2023). The Effect of Cooperative
Learning Odel With Think Pair Share Type
Speaking Skill. International Journal of Instruction,
16(3), 935-950.
https:/ /doi.org/10.29333/1ji.2023 /16350a.

Indrawati, R. M. (2013). Peningkatan Aktivitas Dan
Hasil Belajar Materi Peristiwa Sekitar Proklamasi
Melalui Bermain Peran. Journal of Elementary
Education,  2(1), 15-22.  Retrieved  from
https:/ /journal.unnes.ac.id/sju/index.php/jee/ar
ticle/ view /2068.

Krajcik, J., Schneider, B., Miller, A. M., Chen, I1.-C,
Bradford, L., Baker, Q., Bartz, K., Miller, C., Li, T.,
Codere, S., & Peek-Brown, D. (2022). Assessing The
Effect Of Project-Based Learning On Science
Learning In Elementary Schools. American
Educational ~ Research  Journal, 60(1), 70-102.
https:/ /doi.org/10.3102/00028312221129247.

Luederitz, C., Westman, L., Mercado, A., Kundurpi, A.,
& Burch, S. L. (2023). Conceptualizing the potential
of entrepreneurship to shape urban sustainability

1156


https://doi.org/10.29303/jppipa.v9i8.4372
https://doi.org/10.29303/jppipa.v9i3.3127
https://doi.og/10.29303/jppipa.v9i4.3109
https://www.bps.go.id/id/publication/2020/11/30/307a288d678f91b9be362021/keadaan-angkatan-kerja-di-indonesia-agustus-2020.html
https://www.bps.go.id/id/publication/2020/11/30/307a288d678f91b9be362021/keadaan-angkatan-kerja-di-indonesia-agustus-2020.html
https://www.bps.go.id/id/publication/2020/11/30/307a288d678f91b9be362021/keadaan-angkatan-kerja-di-indonesia-agustus-2020.html
https://www.bps.go.id/id/pressrelease/2021/01/21/1854/hasil-sensus-penduduk--sp2020--pada-september-2020-mencatat-jumlah-penduduk-sebesar-270-20-juta-jiwa-.html
https://www.bps.go.id/id/pressrelease/2021/01/21/1854/hasil-sensus-penduduk--sp2020--pada-september-2020-mencatat-jumlah-penduduk-sebesar-270-20-juta-jiwa-.html
https://www.bps.go.id/id/pressrelease/2021/01/21/1854/hasil-sensus-penduduk--sp2020--pada-september-2020-mencatat-jumlah-penduduk-sebesar-270-20-juta-jiwa-.html
https://www.bps.go.id/id/pressrelease/2021/01/21/1854/hasil-sensus-penduduk--sp2020--pada-september-2020-mencatat-jumlah-penduduk-sebesar-270-20-juta-jiwa-.html
https://doi.org/10.29333/ejmste/13128
https://doi.org/10.1017/S1041610297003530
https://doi.org/10.29303/jppipa.v9i5.3695
https://doi.org/10.1080/23386X.2016.1200833
https://doi.org/10.1007/s11365-023-00853-6
https://doi.org/10.29303/jppipa.v9i4.3626
https://doi.org/10.3390/su151511955
https://doi.org/10.1119/1.18809
https://doi.org/10.29333/iji.2023/16350a
https://journal.unnes.ac.id/sju/index.php/jee/article/view/2068
https://journal.unnes.ac.id/sju/index.php/jee/article/view/2068
https://doi.org/10.3102/00028312221129247

Jurnal Penelitian Pendidikan IPA (JPPIPA)

transformations.  Urban  Transformations,
https:/ /doi.org/10.1186/s42854-023-0048-w.
Lukman, L., & Ishartiwi, I. (2014). Pengembangan Bahan
Ajar Dengan Model Mind Map Untuk
Pembelajaran Ilmu Pengetahuan Sosial SMP. Jurnal

5(3).

Inovasi  Teknologi  Pendidikan, 1(2),  109-122.
https://doi.org/10.21831/tp.v1i2.2523.
Makkonen, T. Tirri, K., & Lavonen, J. (2021).

Engagement In Learning Physics Through Project-
Based Learning: A Case Study Of Gifted Finnish
Upper-Secondary-Level  Students.  Journal of
Advanced Academics, 32(4), 501-532,
https://doi.org/10.1177/1932202X211018644.

Nordin, A., & Ling, L. H. (2011). Hubungan Sikap
Terhadap Mata Pelajaran Sains Dengan
Penguasaan Konsep Asas Sains Pelajar Tingkatan
Dua. Journal of Science & Mathematics Educational, 2,
89-101. Retrieved from
https:/ /core.ac.uk/reader/11788680.

Nurani, S. (2018). Pengaruh penggunaan metode outdoor
learning terhadap kemampuan berpikir aplikatif siswa
kelas IV pada pembelajaran tematik di SDIT Insan
Mandiri Jakarta. Universitas Islam Negeri Syarif
Hidayatullah Jakarta. Retrieved from
https:/ /repository.uinjkt.ac.id/ dspace/bitstream/
123456789/40559/1/SIT1%20NURANI-FITK.pdf

Olutuase, S. O., Brijlal, P., & Yan, B. (2023). Model for
Stimulating  Entrepreneurial Skills Through
Entrepreneurship Education In An African
Context. Journal of Small Business & entrepreneurship,
35(2), 263-283.
https:/ /doi.org/10.1080/08276331.2020.1786645.

Piliang, F. M. (2019). Pengaruh Model Pembelajaran
Berbasis Proyek Dalam Tatanan  Group
Investigation Terhadap Keterampilan Proses Sains
Di USI Pematangsiantar. Wahana Inovasi: Jurnal
Penelitian dan Pengabdian Masyarakat UISU, 8(2), 41-
50. Retrieved from
https:/ /jurnal.uisu.ac.id/index.php/wahana/ arti
cle/view/2037/1447.

Rafig, A. A., Triyono, M. B., & Djatmiko, I. W. (2023). The
Integration of Inquiry and Problem-Based Learning
and its Impact on Increasing the Vocational Student
Involvement. International Journal of Instruction,
16(1), 659-684.
https://doi.org/10.29333/1ji.2023.16137a.

Retnawati, H., Apino, E. Kartianom, Djidu, H., &
Anazifa, R. D. (2018). Pengantar analisis meta.
Yogyakarta: Parama Publishing.

Rusmansyah, Emelia, Winarti, A., Hamid, A., Mahdian,
Kusuma, A. E. (2023). Development of Interactive
E-Modules of Pjbl Models to Improve
Understanding of Colloidal Concepts. Jurnal

March 2024, Volume 10, Issue 3, 1150-1158

Penelitian  Pendidikan IPA, 9(4), 2173-2183.
https:/ /doi.org/10.29303 /jppipa.v914.1853.

Santyasa, I. W., Rapi, N. K,, Sara, I. W. W. (2020). Project
based learning and academic procrastination of
students in learning physics. International Journal of
Instruction, 13(1), 489-508.
https:/ /doi.org/10.29333/1ji.2020.13132a.

Siwa, 1. B.,, & Muderawan, I. W. (2013). Pengaruh
Pembelajaran Berbasis Proyek Dalam Pembelajaran
Kimia Terhadap Keterampilan Proses Sains
Ditinjau Dari Gaya Kognitif Siswa. Jurnal
Pendidikan dan Pembelajaran IPA Indonesia, 3(2), 1-13.
Retrieved from https:/ /ejournal-
pasca.undiksha.ac.id/index.php/jurnal_ipa/articl
e/view/794/579.

Sugiyono. (2010). Statistik Untuk Penelitian. Bandung;:
Alfabeta.

Susilawati, S. (2020). Pengembangan lembar kerja peserta
didik (LKPD) fisika berbasis project-based learning
(PjBL) pada materi alat optik. Universitas Islam
Negeri Raden Fatah.

Suyanto & Gio, P. U. (2017). Statistika nonparametric
dengan SPSS, dan R. Medan: USU Press.

Syaripudin, M., Paramata, D. D., & Setiawan, D. G. E.
(2023). The Influence Of The Learning Cycle 5e
Teaching Model Assisted By Phet Media On
Students” Learning Outcomes In The Subject Of
Elasticity And Hooke’s law. Jurnal Pendidikan dan
Teknologi, 9ID), 12-18.
https://doi.org/10.29303 /jpft.v9i1.4405.

Tugino, T., & Hasanah, E. (2021). Implementasi Program
Kewirausahaan Melalui Pembelajaran Prakarya
Dan Kewirausahaan Di SMA  Negeri 2
Banguntapan  Bantul. Academy  of  Education
Journal, 12(1), 56-81.
https://doi.org/10.47200/acej.v12i1.429.

Usmadi. (2020). Pengujian Persyaratan Analisis (Uji
Homogenitas Dan Uji Normalitas). I[novasi
Pendidikan, 7(1), 50-62. Retrieved  from
https:/ /www jurnal.umsb.ac.id/index.php/inova
sipendidikan/article/viewFile/2281/1798.

Wahdah, N., Nugroho, K. A., Jumadi. (2023). Enhance
Critical Thinking Skills in Application of Pjbl-Stem
on Fluids Dynamics: A Literature Study. Jurnal
Penelitian Pendidikan IPA, 9(6), 89-94.
https:/ /doi.org/10.29303 /jppipa.v9i6.2743.

Widiyarini. (2018). Mengurangi Pengangguran Terdidik
Dengan Meningkatkan Semangat Kewirausahaan
Melalui Pelatihan Jasa Laundry. Sosio E-Kons, 10(3),
199-

206. https:/ /doi.org/10.30998 /sosioekons.v10i3.28
44,

Zeng, L., Ye, J.- H.,, Wang, N., Lee, Y.- S,, & Yuan, J.

(2023). The Learning Needs of Art and Design

1157


https://doi.org/10.1186/s42854-023-0048-w
https://doi.org/10.21831/tp.v1i2.2523
https://doi.org/10.1177/1932202X211018644
https://core.ac.uk/reader/11788680
https://repository.uinjkt.ac.id/dspace/bitstream/123456789/40559/1/SITI%20NURANI-FITK.pdf
https://repository.uinjkt.ac.id/dspace/bitstream/123456789/40559/1/SITI%20NURANI-FITK.pdf
https://doi.org/10.1080/08276331.2020.17866456
https://jurnal.uisu.ac.id/index.php/wahana/article/view/2037/1447
https://jurnal.uisu.ac.id/index.php/wahana/article/view/2037/1447
https://doi.org/10.29333/iji.2023.16137a
https://doi.org/10.29303/jppipa.v914.1853
https://doi.org/10.29333/iji.2020.13132a
https://ejournal-pasca.undiksha.ac.id/index.php/jurnal_ipa/article/view/794/579
https://ejournal-pasca.undiksha.ac.id/index.php/jurnal_ipa/article/view/794/579
https://ejournal-pasca.undiksha.ac.id/index.php/jurnal_ipa/article/view/794/579
https://doi.org/10.29303/jpft.v9i1.4405
https://doi.org/10.47200/aoej.v12i1.429
https://www.jurnal.umsb.ac.id/index.php/inovasipendidikan/article/viewFile/2281/1798
https://www.jurnal.umsb.ac.id/index.php/inovasipendidikan/article/viewFile/2281/1798
https://doi.org/10.29303/jppipa.v9i6.2743
https://doi.org/10.30998/sosioekons.v10i3.2844
https://doi.org/10.30998/sosioekons.v10i3.2844

Jurnal Penelitian Pendidikan IPA (JPPIPA) March 2024, Volume 10, Issue 3, 1150-1158
Students In Chinese Vocational Colleges for

Entrepreneurship Education: from the Perspective

of Theory of Entrepreneurial Thought and Action.

Sustainability, 15(3), 2366.

https:/ /doi.org/10.3390/su15032366.

1158


https://doi.org/10.3390/su15032366

